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The diagram shows t(w_g_lwggi_ght current-carrying
wires that are oriented in the plane of the page. Each wire
carries current of the same magnitude /. What is the magnitude

W the net magnetic field at location O?
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3. The single, circular wire loop of radius R shown carries a
current I that produces a magnetic field B at the center of the loop.

If the CWM while the loop is enlarged to a ¢

radius of 2R, what is the new magnetic field at the center?
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a) Use the Biot-Savart law to calculate the magnetic field due to the wire at point P.
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Example: Along, straight wire has a
radius and carries a current that is
uniformly distributed over the circular
cross section of the wire. Find the
magnetic field both outside the wire and
inside the wire.
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2. A long, straight wire of radius a carries a current /
out of the page, which is uniformly distributed over the cross

section of the wire. The value of ¢ B - d, the line integral

of the magnetic field B around the wedge-shaped path

shown is?
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Example: The figure below shows a solenoid that has » turns per unit length
and carries a current /. Apply Ampere’s law to the rectangular curve shown in
the figure to derive an expression for the magnitude of the magnetic field.
Assume that inside the solenoid the magnetic field is uniform and parallel
with the central axis, and that outside the solenoid there is no magnetic field.
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Solution: A rectangle shape Ampeére curve is shown in the figure above which
have 4 corners numbered 1,2,3,4 respectively.
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Express the integral around the
closed path C as the sum of the
integrals along the sides of the
rectangle:

Evaluate IB i
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For the paths 2 >3 and 4 = 1, B is
either zero (outside the solenoid) or

is perpendicular to d( and so:

For the path 3 — 4, B=0 and:

Substitute in Ampere’s law to
obtain:

Solving for B yields:
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